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Executive Summary

Purpose

Early in 1987 Gao testified on the B-1B bomber program before the
House and Senate Committees on Armed Services. It identified B-1B
development deficiencies during the testimonies, and the Chairmen
requested that GAO continue to monitor the program. This report
updates and assesses the progress of the B-1B program since 1987 and
presents other related issues.

Background

On October 2, 1981, the President announced his decision to develop and
deploy 100 B-1Bs. In selecting the B-1B, poD believed that the technol-
ogy, cost, and schedule risks would be low because of the experience
gained from the canceled B-1A program. On January 18, 1982, the Presi-
dent certified to the Congress that the B-1B would have an initial opera-
tional capability during 1986 and that the development and acquisition
baseline cost of the B-1B fleet would not exceed $20.5 billion ($27.8 bil-
lion escalated dollars). However, to field the B-1B in just 5 years, the
program would feature highly concurrent full-scale development, pro-
duction, and testing schedules.

The Air Force declared the B-1B operational in September 1986 and
accepted delivery of the 100th B-1B in April 1988.

Results in Brief

The Air Force has made progress in correcting certain deficiencies, such
as flight controls and terrain-following radar. However, the expected
progress in resolving defensive avionics problems did not materialize. In
short, it is now known that the defensive avionics cannot meet specifica-
tions without a major redesign. Except for defensive avionics, testing
conducted during the past year has continued to progress well, but some
critical portions of the flight test program required for flight controls,
terrain following, and cruise missiles are not finished.

To date, the Air Force has incurred costs of about $31 billion for 100
B-1B aircraft, including both baseline and non-baseline costs. Potential
enhancements and modifications could cost another $9 billion.

Before final costs can be determined, however, there are important tech-
nical questions that must be answered. For example, can the defensive
avionics problems be corrected? Will development and testing verify the
effectiveness of flight control improvements? Will B-1B effectiveness as
a cruise missile carrier be verified? What modifications and enhance-
ments may be needed to enable it to perform as a multipurpose bomber?
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GAO’s Analysis

Executive Summary

Full Performance Has Not
Been Demonstrated

Cost

Analysis of tests conducted in the spring of 1988 revealed a major prob-
lem with the basic B-1B defensive avionics system that will prevent it
from achieving the capability expected. It is unclear at this time what
the schedule and operational implications of the defensive avionics
problems will be. The Air Force assessed its options and completed its
evaluation in October 1988. In December 1988, after completion of GAO’s
fieldwork, the program office estimated it would cost about $1 billion to
correct the deficiencies to the extent the design will allow.

Testing of improvements being made to overcome deficiencies in flight
controls has continued. Successful completion of remaining flight control
testing is critical to the B-1B achieving the range capabilities needed to
perform its primary mission of a low-level penetrator. It is planned to be
completed by February 1989. Retrofitting of 91 aircraft is to be com-
pleted by June 1990, and the remaining aircraft are expected to be fin-
ished by 1994.

The data for the B-1B fleet show that the reported fuel leaks basically
remained constant over the last year. Total elimination of B-1B fuel
leaks is probably not possible because the fuel cells are a part of the
airframe and seals and joints will continue to be subjected to flight
stress.

The B-1B is designed to carry conventional and nuclear gravity bombs,
the short range attack missile, and cruise missiles. The Air Force has
identified solutions to most weapon delivery problems. However, projec-
tions show that external cruise missile carriage increases fuel consump-
tion, reducing the unrefueled range of these missions. Only limited
cruise missle testing has been completed to date.

To date, the Air Force has incurred costs of about $31 billion in esca-
lated dollars for 100 B-1B aircraft. The program office estimates it will
cost about $1 billion to improve the defensive avionics. The Strategic Air
Command, the aircraft user, has identified a number of potential
enhancements to permit the B-1B to effectively perform the mission of a
multipurpose bomber. These are estimated to cost $7.4 billion. At this
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Executive Summary

Agency Comments

time DOD has decided to request funding for only a few of these enhance-
ments. In addition, the Oklahoma City Air Logistics Center, which is
now assuming responsibility for support of the B-1B, has identified a
number of needed modifications to the aircraft with an estimated cost of
$1.7 billion.

DOD partially concurred or concurred with most of GAO’s findings (see
app. II). DoD’s major disagreement was with GAO’s characterization of
costs for potential modifications and enhancements. DOD requested that
GAO clarify this issue, stating that the list of 14 projects identified by
GAO was the result of a fiscally unconstrained planning exercise to iden-
tify potential capabilities applicable to the B-1B. poD stated that the Air
Force, after reviewing its options to maximize overall warfighting capa-
bilities in a fiscally constrained environment, decided to request funding
for only three of the potential enhancements at this time.

The enhancements GAO listed were identified by the Strategic Air Com-
mand and priced by the B-1B Program Office. GAO recognizes that fund-
ing will only be requested at this time for some of the enhancements
identified by the Air Force. However, the other items remain as poten-
tial enhancements that may be needed if the B-1B is to fulfill its role as a
multipurpose bomber.
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Chapter 1

Introduction

In July 1980 the Congress directed the Secretary of Defense to vigor-
ously pursue the full-scale engineering development of a new multirole
bomber. Candidates included, but were not limited to, an advanced tech-
nology aircraft, the B-1A bomber canceled by the President in 1977, and
derivatives of the B-1A and FB-111B/C aircraft. The Congress also
directed that this multirole bomber be capable of performing strategic
missions of penetration, cruise missile carriage, conventional bomber,
and maritime support and that initial operational capability (10C) be
scheduled for not later than 1987.

On October 2, 1981, the President announced his decision to develop and
deploy 100 B-1Bs. In selecting the B-1B, poD believed that the technol-
ogy, cost, and schedule risks would be low because of experience with
the B-1A program. For example, about 80 percent of the B-1B airframe
was planned to be common to the B-1A prototype, which had almost
1,900 flight test hours. On January 18, 1982, the President certified to
the Congress that the B-1B would have an 10c in 1986 and that the
development and acquisition cost of the B-1B fleet would be capped (i.e.,
not exceed) $20.5 billion (in constant 1981 dollars).

The Air Force undertook the B-1B bomber program to modernize the air-
craft portion of the strategic TRIAD.! Air Force plans call for the B-1B
to replace the B-62 as a penetrating bomber and provide the capability
to penetrate Soviet defenses until the B-2 —a more advanced bomber—
is deployed in the 1990s. The B-1B will eventually become a cruise mis-
sile carrier, first in a shoot and penetrate role, and later as cruise missile
carrier only. The B-1B is also planned to be capable of being used as a
conventional bomber. In its role as a penetrating nuclear weapon deliv-
ery system, it is intended to take maximum advantage of the combined
effects of low altitude, high speed, reduced observability to radar, and
sophisticated electronic countermeasures to penetrate and survive in
enemy airspace. The Air Force declared the B-1B operational in Septem-
ber 1986 and received the 100th B-1B in April 1988. (The force has been
reduced to 97 aircraft due to a crash in September 1987 and 2 crashes in
November 1988.)

The strategic TRIAD is composed of the B-52, FB-111, and B-1B bombers; the land-based interconti-
nental ballistic missile force; and the sea-based submarine ballistic missile fleet.
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Congressional
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Problems

Introduction

In early 1987 we testified on the status of the B-1B program before the
House and Senate Committees on Armed Services.2 We stated that
despite production delivery successes, the performance of the aircraft at
the time that the Air Force declared the first 15 operationally capable
(September 1986) was considerably less than originally intended. We

also said that development and production problems in B-1B subsystems
limited fpefmﬁ necessitated operational restrictions, and prevented

auRe LRavaly ACLTS2LALCN UpPRi aVAVAIAL TR LA ARARAE «itll

some training. Much remained to be done before the development and
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with the defensive avionics, flight controls, terrain-following radar, avi-

b s Taal-o oA 1~

onics illbt‘sl ation, fuel leaks, and lug stics support.

We also testified that the initial ground rules and time frames for the
program, particularly the requirement for near-simultaneous develop-
ment and production, had created a severe management challenge for
the Air Force. This program concurrency proved to be a contributing
factor to many of the program problems that had developed.

Finally, we stated that although the Air Force believed it had identified
solutions to known performance problems, assurance that problems had
been solved would have to await successful completion of the test pro-
gram. We noted that the revised test schedule extended testing 32
months to February 1989.

Raraliea nf ite Aiccatic anu'\n ‘xn'f tha managamaoant nf tho R_1R nrn_
DTLAUST Ul 1L0 UIDSAUISIATUIULL vV Iull il LlallagCiiiCiiv Ul UiC D-110 piy
gram, the Congress required the Secretary of Defense to take several
actions, including the following:

Submit a detailed plan for testing the defensive avionics system and pro-
vide bimonthly status reports on it. This plan has been submitted, and
bimonthly reports began in March 1988.

Provide for an independent assessment of the capabilities of the B-1B to
penetrate air defenses of potential enemies. This study is underway, and
an interim report was released in September 1988.

Restrict enhancements to the B-1B unless specifically authorized by law
with funds specifically appropriated for that purpose.

In addition, the Chairmen of the House and Senate Committees on
Armed Services asked us to continue to monitor the developments on the

2The B-1B Aircraft Program (GAO/T-NSIAD-87-4A, February 25, 1987, and GAO/C-T-
NSIAD-87- -l Api‘il 2 1987)
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Chapter 1
Introduction

Objectives, Scope, and
Methodology

B-1B program. This report updates and assesses the progress of the
B-1B program since our 1987 testimony and presents other related
issues.

To fulfill the request of the Chairmen of the House and Senate Commit-
tees on Armed Services, we evaluated the status of the major B-1B sys-
tems, the test program, the current B-1B cost estimates, and the cost
estimates for identified enhancements.

Specifically, our objectives were to

determine the status of efforts to correct known performance problems,
monitor progress on the test program and other performance-related
areas to determine test progress and identify any additional perform-
ance-related problems,

determine the current status of the B-1B acquisition effort including the
status of the baseline cost cap, and

identify the requirements, estimated cost, and status of potential B-1B
capability enhancements.

We reviewed Air Force program technical evaluations, test plans, threat
documents, system specifications, schedules, and cost estimates. We dis-
cussed the B-1B program with officials at the B-1B System Program
Office and Air Force Logistics Command, Wright-Patterson Air Force
Base, Ohio; Headquarters, Strategic Air Command, Offutt Air Force
Base, Nebraska; Air Force Operational Test and Evaluation Center, Kirt-
land Air Force Base, New Mexico; Air Force Flight Test Center, Edwards
Air Force Base, California; Oklahoma City Air Logistics Center,
Oklahoma; Dyess Air Force Base, Texas; Defense Intelligence Agency,
Bolling Air Force Base, Washington, D.C.; and Headquarters, Air Force,
and the Office of the Secretary of Defense, Washington, D.C. We also
contacted the AIL Division of Eaton Corporation, the defensive avionics
system contractor.

We performed our review from December 1987 through October 1988 in
accordance with generally accepted government auditing standards. The
Department of Defense provided written comments on a draft of this
report. These comments were incorporated in the report where appro-
priate and are included in appendix II.
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Chapter 2

Progress Has Been Made, But Full Performance
Has Not Been Demonstrated

Defensive Avionics—
Major Limitations

Except for the defensive avionics system, the performance problems we
testified on last year have shown improvement; however, several areas
critical to B-1B mission performance have not yet been demonstrated.
For example, if final solutions to flight control problems are not fully
successful, potential B-1B range shortfalls could affect both B-1B mis-
sions and Air Force tanker requirements. The current status of the prob-
lems highlighted in our 1987 testimony are discussed below.

As recently as January 1988, the Air Force finalized an incremental
B-1B defensive avionics plan to attain contractual specified perform-
ance. Tests conducted between March and June 1988, however, dis-
closed major system design deficiencies that negate efforts to complete
development and meet the contractual specifications.

The B-1B defensive avionics or electronic countermeasures system is
designated the ALQ-161A. The ALQ-161A was designed to improve the
probability of penetrating the Soviet Union by allowing the aircrew to
avoid, degrade, and deceive the Soviet air defenses. It is one element of
the B-1B penetration equation; the others are low-altitude, high-speed
attack; low radar cross section; accurate navigation coupled with tacti-
cal route planning; and defense suppression.

As we testified in 1987, the system was originally intended to be fully
capable at 10C in October 1986, but a series of production and perform-
ance problems delayed completion of the development program.

Recently disclosed problems center on the system's radar warning
receiver and processor function, which is intended to initiate defensive
action by receiving and identifying threat system signals. Although spe-
cific flight test results and the extent of ALQ-161A limitations are classi-
fied, the problem originates with the basic system design. The program
office believes that software revisions may allow limited performance
improvements, but these revisions will not be able to overcome design
deficiencies. As a result, a significant degradation of system capability
exists.

The results of a 3-month study on alternative ALQ-161A system archi-
tectures were presented to the Office of the Secretary Defense on Sep-
tember 26, 1988. The study included (1) enhancing the ALQ-161’s ability
to jam, degrade, and decoy threats, (2) pursuing an off-the-shelf radar
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Chapter 2
Progress Has Been Made, But Full
Performance Has Not Been Demonstrated

Flight Control
Improvements Are
Being Tested

warning receiver for the B-1B, (3) determining the risk and cost of modi-
fying the existing ALQ-161A radar warning receiver, and (4) determin-
ing future B-1B defensive needs. The Air Force has identified an
approach to dealing with the problems and in December 1988, after
completion of our fieldwork, the B-1B Program Office estimated it would
cost about $1 billion to correct the deficiencies to the extent the design
will allow. This includes about $500 million to maximize the capability
of the ALQ-161A and about $500 million to add a radar warning
receiver.

In its comments on our draft report, DOD stated that the flight test
results, although revealing a design deficiency in the receiver/processor,
demonstrated that the most effective electronic countermeasure did
work. It should be noted, however, that only 5 percent of the ALQ-161A
flight tests have been completed, and the countermeasure technique in
question has several limitations, the details of which are classified.

The B-1B has little inherent stall warning to notify pilots that they may
inadvertently lose control of the aircraft and crash. Natural stall warn-
ing is characterized by buffeting—a shaking or wobbling experienced
before entering a stall. A stall is a sudden reduction of lift, accompanied
by the loss of aircraft control. This has been seen in B-1B simulations
only, and these simulations have shown that once a B-1B stalls it will
crash.

To ensure flight safety while flight control improvements are developed,
an artificial warning system (warning tone and light) notifies pilots
when the B-1B is within 20 percent of its stall point. This system pre-
vents loss of control; however, it imposes the following restrictions on
B-1B operations.

The 20-percent safety margin limits the aircraft gross weight. For exam-
ple, during terrain following? the B-1B weight is restricted to 280,000
pounds for training and 320,000 pounds should Emergency War Orders
be implemented. Without these restrictions, the Strategic Air Command
(sac) would actually operate between 420,000 and 440,000 pounds. Con-
sequently, munitions and/or fuel (i.e., payload or range) must be
sacrificed.

Pilot work load is increased because the pilot must pay increased atten-
tion to the flight controls. This may be unacceptable, when, in the heat

3Terrain following means the aircraft closely follows the natural features of the ground below it.

Page 12 GAO/NSIAD-89-556 B-1B Cost and Performance



Chapter 2
Progress Has Been Made, But Full
Performance Has Not Been Demonstrated

of battle, extensive maneuvering and attention to other mission-related
tasks are required.

Three fixes have been designed to resolve these problems. The first two
fixes, designated the stall inhibitor system 1 and 2 (sis 1 and 2), allow the
B-1B to come within 95 percent of its stall point. The third fix, the sta-
bility enhancement function (SEF), is a software upgrade to SIS 2 hard-
ware intended to permit the B-1B to operate beyond its originally
designed stall point.

The artificial warning system, currently in most of the operational fleet,
merely warns the pilot if the 20-percent safety margin has been
exceeded. By comparison, the SIS applies an increasingly strong force on
the control stick as the aircraft approaches its stall point. The SIS makes
it increasingly difficult for the pilot to approach and exceed the 95-per-
cent margin available before stall warning is activated. According to the
Air Force, the sI1s will allow the B-1B gross weight to increase (i.e., more
munitions and/or fuel) and reduce the pilot work load. The work load is
reduced because the increased force on the control stick will give the
pilot a better sense of the situation, without requiring intense attention
to flight controls, and allow a safe approach to the 95-percent margin.

According to the Air Force, sIS is designed to provide significant flight
improvement at heavy weights, but it will not allow the B-1B to perform
all the maneuvers required during terrain following without activating
the stall warning system. The solution for this is SEF. SEF is designed to
control the aircraft automatically in a manner that helps prevent stall-
ing during terrain following at heavy weights. Once SEF flight testing is
complete, all aircraft modified at that time will be cleared for SEF limits.
DOD stated in its comments on a draft of this report that eight aircraft
have now been modified with SIS 2/SEF kits and cleared to fly SIS limits.
Within the last year, the Air Force has modified 15 aircraft with sis 1.
The remaining aircraft will be modified with SIS 2 and SEF, as shown in
table 2.1.
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Chapter 2
Progress Has Been Made, But Full
Performance Has Not Been Demonstrated

Table 2.1: Test and Retrofit Schedule for
SIS 1, SIS 2, and SEF

Flight test Fleet retrofit
Start Completion Start Completion
date date date date
SIS 1 December 1986  April 1988 October 1987 April 1988
SIS 2 and May 1987 February 1989 March 1988 June 19902

SEF

aAccording to DOD. current plans call for the completion of SEF retrofit of aircraft 10 through 100 by
June 1990. Aircraft 2 through 8 require a number of modifications, so SEF retrofit will not be completed
for these aircraft until 1934

Both program office and Combined Test Force officials said that there is
a high risk that flight controls testing may not be completed as sched-
uled. SEF represents a software change to existing hardware, and achiev-
ing full SEF performance capability is critical to B-1B heavyweight
testing, low-altitude penetration, and range capability.

Progress Continues on
Terrain-Following
Radar

The B-1B’s survivability when penetrating the Soviet Union will depend
in part on its ability to fly low to avoid radar detection. The Air Force
believes successful penetration of modern defenses will require the B-1B
to fly underneath the coverage of ground-based radars and low enough
to attempt to hide from airborne interceptor radars in the radar clutter
created by surface features. As a result, the B-1B was designed to fly in
an automatic terrain-following mode, at 200 feet, in all weather, and at
night.

Although sac wanted to begin training pilots in the use of terrain follow-
ing at actual combat altitudes, a number of problems prevented this
from happening. Initially, tests disclosed software problems with the
terrain-following radar mode. The system erroneously flew up then
down and did not accurately follow the terrain. Automatic terrain-fol-
lowing training was not allowed until early 1987, after the software had
been modified and successfully tested.

Testing at lower altitudes has continued throughout the past year, and
although software problems have surfaced, progress toward full capa-
bility continues. The B-1B incorporates two terrain-following modes.
One mode, known as hard ride, closely follows terrain contours and is
intended for high-threat environments. It provides greater concealment
from radar detection in mountainous and moderate terrain. The other
mode, known as soft ride, does not approximate the contour of the
ground as closely as hard ride and provides a smoother, less turbulent,
and fatiguing flight.
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Chapter 2
Progress Has Been Made, But Full
Performance Has Not Been Demonstrated

Avionics Compatibility
Has Not Been Proven

Fuel Leaks Continue

The Air Force has cleared the B-1B to fly at 200 feet, with the following
restrictions: soft ride, during daylight, in good weather, over flat and
rolling terrain. In comparison, the requirement is 200 feet, hard ride, at
night, in all weather, and over rolling to moderate terrain. The complete
release to SAC of the required terrain-following capability is planned for
February 1989 after completion of flight tests.

Although progress on terrain following has continued, SAC suspended
actual training pending modifications to improve the aircraft’s bird
strike protection. In September 1987, while on a terrain-following train-
ing mission, a B-1B struck a bird and crashed. Consequently, SAC sus-
pended training until the aircraft’s most vulnerable areas were modified
to reduce the possibility of a catastrophic accident from future bird
strikes. The modification has been designed, and the Air Force com-
pleted this modification to the first B-1Bs in April 1988. Additional air-
craft are being modified each month, and, as of December 31, 1988, all
but four aircraft had been modified.

The B-1B incorporates one of the most complex collections of offensive
and defensive avionics equipment ever built. When the B-1B was
designed, the Air Force recognized that the offensive and defensive sys-
tems may have to operate on the same frequencies. This could cause the
defensive system to jam the radar or altimeter.

To prevent this problem, the Air Force designed a system, known as the
Radio Frequency Signal Management System, to prevent the avionics
systems from interfering with one another. However, development and
testing of the system cannot be completed until defensive avionics
equipment is available. As a result, the Air Force has not been able to
complete development testing, and the system remains not yet proven.

In commenting on this report, DOD stated that during the recent defen-
sive avionics testing, a special test was performed at low altitude to
demonstrate the compatibility of the offensive and defensive systems.
Even though it was not a formal test, DOD said it gave a strong indication
that the two systems are compatible.

The B-1B is subject to fuel leaks because its fuel cells are an integral
part of the airframe structure. The B-1B has 21,000 feet of metal-to-
metal seals requiring 290,000 fasteners and 1,200 pounds of sealant. Air
Force officials said eliminating fuel leaks is virtually impossible. In its
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Chapter 2
Progress Has Been Made, But Full
Performance Has Not Been Demonstrated

Weapons Delivery

comments on this report, DOD said that approximately 75 percent of all
documented fuel leaks have been temporarily repaired to a ‘‘no leak”
condition by using externally applied sealant. DOD pointed out, however,
that fuel leaks must be repaired in a specific manner to be considered
permanently fixed. These repairs will be made during programmed
depot maintenance beginning in the 1991-1992 time frame.

Figure 2.1 compares B-1B aircraft with fuel leaks as a percent of total
B-1B aircraft delivered. The leaks are described in two categories:
grounding leaks and total leaks. Grounding leaks are those leaks that
keep the aircraft from flying during peacetime training; however, the
aircraft could be flown in the event of war. Total leaks include ground-
ing leaks as well as leaks which do not prevent the aircraft from flying.
Data for the entire B-1B fleet show that the reported leaks in both cate-
gories have remained about constant over the last year.

The B-1B is designed to carry conventional and nuclear gravity bombs,
the short range attack missile (SRAM A), and cruise missiles. Testing
revealed problems with weapons delivery, but the Air Force has identi-
fied solutions for most of them. The Advanced Cruise Missile external
carriage testing has revealed problems, and a substantial amount of test-
ing remains to be completed.

SRAM A Separation

A problem exists concerning the SRAM A separating from the aft weapons
bay. Air turbulence could cause the missile to pitch down and exceed the
pitchdown limit for rocket motor ignition, which would prevent the
weapon from firing. The pitchdown problem is associated with a spoiler
(a device used to break up airflow) located in front of the forward
weapons bay. The spoiler is needed to prevent damage to the weapons
bay doors due to wind stress when the doors are open.

During the past year, the Air Force identified two solutions to the prob-
lems: opening the mid weapons bay doors and fully extending its spoiler
or extending the aft weapons bay spoiler only halfway. Both of these
solutions alter the airflow, thus preventing missile pitchdown. There is
no cost or schedule impacts with the first solution, but it would increase
aircrew work load. The second solution requires minor modifications.
The program office has not decided which solution will be implemented.
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Chapter 2
Progress Has Been Made, But Full
Performance Has Not Been Demonstrated

o
Figure 2.1: Percent of B-1Bs With Fuel Leaks From April 1987 to March 1988
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Note: The increase in grounding leaks beginning in November 1987 is partially due to the change in the
classification of grounding leaks. Before November 1987 any aircraft that could still fly with a grounding
leak (it would fly with that particular fuel tank empty) was considered flyable. Beginning in November
1987 any grounding leak classified the aircraft as grounded.

Conventional Weapons
Certification

The B-1B has not yet been certified to carry conventional bombs. In
December 1987 the Nonnuclear Munitions Safety Board determined that
the bomb ejector design on the B-1B conventional weapons release sys-
tem did not incorporate the degree of design safety necessary to prevent
the inadvertent release of weapons. When this problem was recognized,
the Air Force stopped accepting delivery of the contractor’s conven-
tional weapons release systems.

In its comments, dated November 16, 1988, pop indicated that the prob-

lem with the weapons release system had been solved and that hard-
ware deliveries should resume in November 1988. On November 21,
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Chapter 2
Progress Has Been Made, But Full
Performance Has Not Been Demonstrated

1988, however, the program office was notified that a new problem with
the system had been discovered during testing. As a result, delivery of
the weapons release system had been stopped again while the contractor
investigates the cause and identifies potential solutions to the problem.

The program office stated that the Munitions Safety Board Certification
had been rescheduled for February 1989.

Cruise Missile Testing and
Certification Is Not
Complete

Testing and certifying the B-1B as a cruise missile carrier has not been
completed, and it is unclear when it will be. Limited testing to date, how-
ever, has disclosed problems with the B-1B’s ability to carry missiles
externally.

The original B-1B configuration the Air Force recommended to the
Office of the Secretary of Defense did not contain provisions for the
B-1B to carry cruise missiles. In approving the program, however, the
Office of the Secretary of Defense added both internal and external
cruise missile carriage, and provided additional funding and test time to
certify the B-1B as a cruise missile carrier. In April 1986 the Air Force
directed that the Advanced Cruise Missile (ACM) rather than the Air-
Launched Cruise Missile (ALCM) be the principal cruise missile weapon to
be tested and qualified.

Testing to date has revealed problems with B-1B external cruise missile
carriage. Wind tunnel tests indicated that the four rear weapons stations
on the B-1B will experience air turbulence and vibration problems that
could affect ability to use those stations. Defining these problems cannot
be done until the testing is completed. Tests also showed that the exter-
nal carriage increases air resistance, or drag, on the B-1B significantly
more than was originally anticipated. Increased drag translates directly
into increased fuel consumption. This, in turn, will cause either
decreased range or increased refueling requirements. In addition to
affecting the B-1B’s ability to meet contractual mission specifications,
increased tanker requirements could affect the entire bomber portion of
the Single Integrated Operational Plan (siop). The sSiop allocates all stra-
tegic assets—land- and sea-based ballistic missiles, bombers, tankers,
and cruise missiles—to specific targets.
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Current program office performance projections indicate that range
shortfalls will prevent the B-1B from meeting parts of its contractual
performance specifications. The specifications represent the minimum
mission performance expected of the aircraft when the program started.
Although actual specification compliance must await completion of
development tests, the program office can project performance specifi-
cation based on available test data. These projections depend heavily on
the SEF flight control fixes attaining full capability.

The contract performance specifications listed seven mission profile
descriptions that the aircraft should be able to perform. These profiles
are written in general terms, with only overall mission range and critical
range subsets (i.e., low-level penetration range) actually specified.

As of September 1988, the program office projections indicated that the
B-1B will be able to significantly exceed required performance on one of
the seven missions and slightly exceed three others. The projections also
show relatively minor shortfalls on two others, and one mission, the aAcM
standoff mission, will fall substantially below specification. Table 2.2

shows the projected mission performance for each specification mission.

Table 2.2: Projected B-1B Performance

Compared to Contract Requirements
(Range in Nautical Miles)

]
Current Current

Mission requirement projection Difference
slop

Penetrate 5874 5.900 26
Standoff ALCM 4,945 4,770 -175
ALCM shoot and penetrate 5503 5,670 167
Standoff ACM 4,684 4,040 —-644
ACM shoot and penetrate 5,376 5,080 —-286
Conventional

High altitude 7842 9,850 2,008
Low altitude 4614 4,860 246

The projected shortfalls are caused primarily by increased fuel con-
sumption due to higher-than-anticipated drag.* The drag is particularly
severe when the aircraft is carrying external weapons, such as the ALCM.
Carrying weapons on the outside also may raise the weapon load, which
would decrease the fuel that can be carried because of gross weight
considerations.

4In an airplane, drag is the retarding force caused by air resistance that decreases speed and lift.
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Other Issues Have
Been Identified

These projections also assume that SEF development and tests will be
fully successful. Lack of full SEF capability would increase existing
shortfalls in the ACM shoot and penetrate mission and would cause the
ALCM shoot and penetrate mission to fall below the specification range.

Without full SEF capability, there would be a significant reduction in the
range for the low-level portion of the SIOP penetration missions. For
example, the basic SI0P mission requires a low-level penetration leg of
1,500 miles. Because of weight restrictions a non-sIS aircraft with a full
sIoP weapons load can only travel 870 nautical miles at low level,
whereas a sIS aircraft can fly 1,340 nautical miles. The additional fuel
available with a fully capable SEF improvement increases this leg of the
mission to 2,370 miles.

Although attention has been focused on major B-1B problems related to
mission effectiveness, a number of other issues have been identified.
Some of these surfaced as maintainability and support concerns, but
could affect performance if not corrected.’

Engine Icing Has Caused
Additional Restrictions

Under certain conditions, ice will build up on the B-1B’s engine nacelles
(the engine housing) during flight. Ice can dislodge during flight and be
ingested into the engine, causing damage. In an effort to correct this
problem, the Air Force fitted the B-1B with heating panels where icing
occurred, but this has not corrected the problem.

The Air Force believes the problem can be solved by moving the heating
panels. Testing is currently underway to determine if this solution will
correct the problem. Until the problem is resolved, maintenance consid-
erations require the following restrictions:

No engine should be operated on the ground when icing is possible and
when one or more of the following is occurring: rain, freezing rain, driz-
zle, freezing drizzle, ice pellets, snow, or fog that reduces visibility to
less than 1 mile.

During in-flight cruise operations, areas where weather reports indicate
possible icing conditions should be avoided.

58trategic Forces: Supportability, Maintainability, and Readiness of the B-1B Bomber (GAO/
NSTAD-87-177BR, June 26, 1987) and Strategic Bombers: B-1B Maintenance Problems Impede Its
Operations (GAO/NSIAD-89-15, October 24, 1988).
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Air Logistics Center Has
Identified Post-Production
Modifications

The process of shifting management responsibility for the B-1B from the
program office, which was responsible for procuring the B-1B system, to
the Air Logistics Center, which will support it, is currently underway.
During this process, known as Program Management Responsibility
Transfer (PMRT), the Air Force identifies program activities that remain,
and determines which command will fund and manage the completion of
those activities.

The Oklahoma City Air Logistics Center, which has primary responsibil-
ity for supporting the B-1B fleet, identified a number of B-1B modifica-
tions. It prepared descriptions of the modifications, which represent
post-production requirements that must be addressed. These descrip-
tions are preliminary because agreement on transfer of management
responsibility has not been completed. The total cost of these modifica-
tions was estimated at $1.047 billion.

In commenting on our draft report, DoD provided new information, not
available when our draft was completed. This information is included in
the following descriptions of the problems identified by the Air Logistics
Center.

B-1B computer memories

The Oklahoma City Air Logistics Center originally indicated that the
B-1B needed a new computer system with increased memory capacity at
a cost of $414 million. The Center said the B-1B computer memories
were 93 percent full, and any additional software changes to fix defi-
ciencies, or add additional systems cannot be input to the computers
because of a shortage of computer memory capability.

In its comments, DOD stated that the B-1B has sufficient memory to meet
its baseline requirements, and current software operates within the
memory constraints of the available computers. It also noted that the
B-1B computer memory will be upgraded as part of the program to inte-
grate the sRaM I missile into the B-1B. poD said these cost are already
programmed into the SRAM Il program budget.

The sraM 11 Program Office confirmed that it is funding two recently
negotiated changes to the basic B-1B contracts to develop the systems
needed to integrate the SRaAM II into the B-1B airframe and avionics sys-
tems. These changes include doubling the memory capacity of selected
computers, adding common weapons interface capability, and minor air-
frame changes needed to accommodate the SRAM II missile.
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The SRAM 11 Program Office currently estimates it will provide $471 mil-
lion dollars to fund the development, testing, and initial SRAM II qualifica-
tion on the B-1B, which is being managed by the B-1B Program Office.
Once completed, the B-1B program will have to provide funds to buy
and install integration kits for the B-1B fleet. As shown on page 27, pro-
curement of SRAM II integration Kits is currently estimated to cost $410
million.

B-1B structural vibration study

The Center originally cited the need for a comprehensive aircraft struc-
tural vibration study at an estimated cost of $83 million. The B-1B has
several vibration-related problems such as oil pressure switches in the
engine nacelles, antenna failure in the aft fuselage, and flap attachment
problems on the wings.

DOD stated that studies to date substantiate that although vibration may
be a problem, it is localized and does not affect an entire aircraft. In the
future DOD plans to address vibration problems individually as they
arise. DoD did not indicate who would be required to fund these efforts.